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INTRODUCTION
The study of the competitive effects of horizontal mergers has captivated generations of researchers. A substantial part of this extraordinary appeal might originate from the general dichotomy such mergers are exposed to: increases in market power -which often go hand in hand with welfare-reducing price increases -and countervailing welfare-improving factors such as the realization of efficiencies or the inducement of market entry by competitors. From an antitrust policy perspective, the key challenge of horizontal merger investigations consequently lies in an appropriate assessment and weighting of these potential pro-and anticompetitive effects to arrive at a robust conclusion whether the proposed transaction should be blocked, approved, or approved subject to the fulfillment of specific remedies (which aim at healing identified competition concerns).
The U.S. airline industry in general and the Delta Air Lines -Northwest Airlines merger in particular provide an ideal environment for an empirical ex-post investigation of the competitive effects of industry consolidation. The U.S. airline industry recently experienced severe profitability problems initiated by a mixture of exogenous cost shocks (e.g., taxes and fuel), exogenous demand shocks (e.g., the 9/11 attacks or the recent economic crisis) and the continuing expansion of low-cost carriers (see Borenstein, 2011) . In such an environment, firms are often tempted to consider a merger as instrument to ease these pressures through both reductions in competition (generating revenue increases) and the realization of efficiencies (generating cost decreases).
The Delta-Northwest merger -announced and approved in 2008 and completed in December 2009 with the combination of ground operations and reservations systemsprovides a particularly interesting research object not only because the two carriers competed directly on a significant number of airport-pairs but especially because the expectations on the competitive effects of the merger diverged substantially. Although the majority of commentators -including the U.S. Department of Justice as responsible antitrust authorityargued that merger efficiencies and post-merger entry by competitors will foreclose significant price increases and/or service decreases post-merger (see, e.g., U.S. Department of Justice, 2008) , other interest groups believed that the underlying efficiency estimates were overstated and competition by other network carriers and/or low-cost carriers is insufficient to act as an effective competitive constraint (see, e.g., American Antitrust Institute, 2008) .
Against this background, we empirically investigate the competitive effects of the merger between Delta and Northwest in the domestic U.S. airline industry. Applying fixed effects regression models we find that -holding other price determinants constant -the merger led to short term real price increases of about 11 percent on overlapping routes and about 10 percent on routes which experienced a merger-induced switch of the operating carrier. Over a longer period, however, our analysis reveals that consumers on affected routes are left with an increase of only about 3 percent in real prices. Additional econometric analyses allow the conclusion that both merger efficiencies and post-merger entry by competitors initiated this downward trend in real prices. Our results suggest that competition in the U.S. airline industry is sufficiently strong to mitigate the market power effects of even larger consolidations.
The paper is structured as follows. The following second section characterizes the key steps in a competitive effects assessment of horizontal mergers by differentiating between merger-induced market power increases, merger efficiencies and entry-inducing effects. The subsequent third section provides an overview of the Delta Air Lines -Northwest Airlines merger. In particular, we describe the merger transaction as such and outline its key antitrust implications brought forward by various commentators. The fourth section presents our empirical analysis. While Section 4.1 describes the construction of the dataset, Section 4.2 specifies our empirical approach and Section 4.3 provides the descriptive analysis.
Subsequently, Section 4.4 concentrates on the presentation and interpretation of our main empirical results. The fifth section concludes the paper with a summary of the key results.
THE COMPETITIVE EFFECTS OF HORIZONTAL MERGERS
In this section, we provide an overview of existing research on the competitive effects of horizontal mergers. We differentiate between a review of the theoretical literaturesubdivided into market power, efficiencies and entry -and a complementary review of existing empirical evidence.
THEORETICAL FRAMEWORK

MARKET POWER
Market power typically is defined as the ability of a firm or group of firms within a market to profitably charge prices above the competitive level for a sustained period of time. A horizontal merger inevitably leads to the loss of a direct competitor in a (relevant) market and is therefore -according to unilateral effects theory -suspicious of extending the market power of the merging parties leading to further decreases in output and increases in price to the detriment of consumers. 1 The key determinants of the size of the price increase post-merger are identified by oligopoly theory. For example, for the case of a simple Cournot model with homogeneous products, it is straightforward to show that the percentage price increase post-merger is a function of market concentration -expressed either by market shares or (changes in) the (post-merger) Herfindahl-Hirschman Index -and market demand elasticity (see, e.g., Werden and Froeb 2008) . In case of differentiated products, Bertrand models often provide a better fit to the nature of competitive interaction. As shown by Shapiro (2004) for the case of a simple differentiated Bertrand model, the percentage price increase triggered by the merger depends on the pre-merger price-cost margin -a measure of the degree of market power pre-mergerand the diversion ratio -a measure of how close two products are in the product space and therefore how intense competition is between these two products.
From a welfare perspective, mergers in simple Cournot contexts typically lead to reductions in both consumer welfare and total welfare. Total welfare is reduced by the socalled deadweight loss induced by the prices above the competitive level. Adding the corresponding increase in producer surplus determines the entire loss in consumer welfare due to the merger. The absolute size of the merger-induced welfare losses is a function of market demand elasticity, market revenue and the size of the price increase post-merger.
Although the relevance of basic unilateral effects theory for the analysis of competitive effects in antitrust policy is undisputed, it is obvious that its analytical focus is rather static.
However, competition by its very nature is dynamic and enriching the static market power perspective with dynamic components opens various possibilities for welfare-improving horizontal mergers. In a detailed review of the literature, Whinston (2007) , for example, recognizes dynamic extensions such as repeated interaction (reflected in the so-called coordinated effects theory), durable goods, endogenous mergers, multimarket contact and several long-run competition variables, such as capacity investment, R&D and new product development. In the following two sub-sections, we discuss the implications of two further channels of countervailing procompetitive effects of horizontal mergers: efficiencies and entry.
1
Although the non-merging firms in the industry typically respond to such a move with an increase in output, Farrell and Shapiro (1990) show that the former effect is typically stronger than the latter leading to an increase in price and a corresponding reduction in consumer surplus.
EFFICIENCIES
Although increases in market power might be a key -rather unofficial -motivation for mergers, firms often justify their merger intentions with the realization of substantial merger efficiencies. Generally, such efficiencies might occur in the form of both variable cost reductions (e.g., economies of (traffic) density or scale) and fixed cost reductions (e.g., savings in R&D expenditures).
2 The realization of efficiencies differs with respect to the time window in which they are scheduled to materialize. For example, while a re-allocation of production can be accomplished fairly quickly, efficiencies in R&D might only materialize in the medium or long term.
Under a total welfare standard, every merger that leads to a price increase post-merger would, ceteris paribus, reduce total welfare by the size of the deadweight loss. However, as soon as the realization of merger-specific efficiencies allows the merged entity to reduce costs, the consequential increase in producer surplus has to be traded off against the deadweight loss (see Williamson (1968) for a seminal paper). If the efficiencies are large enough, total welfare increases post-merger.
Partly based on criticism of the various assumptions underlying this basic welfare trade-off model, scholars have investigated the 'market power-efficiency trade-off' of horizontal mergers in oligopoly models. 3 In a simple Cournot model, it is straightforward to show that if the marginal costs of the merging firms are reduced by a 'sufficient amount', the merged entity has an incentive to increase output post-merger, leading to lower prices and increases in total as well as consumer welfare. As shown by Froeb and Werden (1998) , the sufficient percentage cost reduction to prevent price increases post-merger depends on the merging firms' market shares and market demand elasticity.
4
As part of antitrust assessments, the major problem with merger efficiencies is to check their plausibility, their likelihood of realization and their likely effects on post-merger 2 Several taxonomies of merger efficiencies have been developed. While Kolaski and Dick (2002) differentiate between allocative efficiencies, productive efficiencies, dynamic efficiencies, and transactional efficiencies, a taxonomy by Röller et al. (2001) is based on the concept of the production function (rationalization, economies of scale, technological progress, purchasing economies and slack).
3 Farrell and Shapiro (1990) find in a Cournot context that in the absence of synergies, horizontal mergers necessarily lead to an increase in price even if the reallocation of production from less efficient to more efficient production facilities within the merged entity is taken into account. Furthermore, even if mergerspecific synergies exist, their model shows that the post-merger firm's marginal cost must fall substantially in order to lead to price decreases post-merger.
In case of a differentiated Bertrand model, Froeb and Werden (1998) show that the sufficient percentage cost reduction to prevent price increases post-merger depends on the pre-merger price-cost margin and the diversion ratio.
competition. From a microeconomic perspective, it is straightforward to identify substantial informational advantages on the side of the merging firms about the existence and size of merger efficiencies. Amir et al. (2009) manage to show in a Cournot context that firms have an incentive to 'overestimate' the efficiencies achieved by the merger with respect to both the antitrust authority (in order to get the merger through) and rivals (in order to influence their beliefs on the competitiveness of the new merged entity). They therefore conclude that antitrust authorities should be reluctant to accept cost-reducing arguments, as there is a high probability that the estimated efficiencies are smaller or even non-existent, leading to higher prices in the post-merger world. The results of empirical studies -presented in Section 2.2 below -(indirectly) support this argument in the sense that -holding other determinants of prices, such as the competitive environment, constant -most mergers are found to lead to significant price increases.
ENTRY
Post-merger entry is another important market power mitigating factor. Even if market concentration is relatively high, incumbents may be unable to exercise market power as long as potential entrants could (and would) easily and quickly start producing substitutes. Werden and Froeb (1998) investigate the role of entry-inducing effects in antitrust policy.
Based on mergers in simple Cournot and Bertrand industries, they find that firms only have an incentive to merge if (a) they expect significant efficiencies generated from the merger, or (b) they are aware of substantial entry barriers which allow them to charge supracompetitive prices post-merger. They conclude that antitrust authorities should be rather skeptical with respect to the power of entry to prevent (or reverse) anticompetitive effects of horizontal mergers. Cabral (2003) investigates the entry-inducing effects of mergers in a differentiated
Bertrand model and, on the one hand, finds that the possibility of entry subsequent to the merger improves consumer welfare. On the other hand, he shows for the case of a merger to monopoly that post-merger consumer welfare may decrease with a larger size of merger efficiencies; basically because they decrease the probability of entry post-merger and the beneficial effect from the cost-saving passed on to consumers is too weak to overcompensate this detrimental effect on consumer welfare. 5 Last but not least, Spector (2003) investigates the relationship between merger efficiencies and entry in a Cournot context. Interestingly, he 5 Generalizing Cabral's approach, Erkal and Piccinin (2010) show in a model with endogenous entry and differentiated products that, first, consumer welfare is increasing in the level of efficiencies. Second, they find that more post-merger entry is not necessarily desirable for consumers as more entry implies that the realized merger efficiencies were not large enough.
finds that any profitable Cournot merger that fails to generate synergies inevitably decreases consumer welfare irrespective of entry conditions. He therefore concludes that such mergers should be blocked without even considering the role of post-merger entry.
As part of antitrust assessments, the major problem with entry is to evaluate its likelihood, timeliness and sufficiency. The likelihood of entry is determined by the profitability and possibility of entry. The profitability of entry can be operationalized by estimating the expected net present value of the post-entry profits as well as the sunk costs of entry. If the discounted profits are larger than the sunk costs of entry, then entry would be profitable;
otherwise it would not be. The possibility of entry is determined by (structural and/or strategic) barriers to entry existing in the market. The timeliness of entry criterion examines whether entry is rapid enough to deter or reverse the exercise of market power. Typically, entry is considered timely if it could occur within two years from initial planning to significant market impact. Finally, the sufficiency of entry criterion demands that entry must be of sufficient scope and magnitude to restrict the exercise of market power (see, e.g., U.S.
Department of Justice and U.S. Federal Trade Commission, 2010).
EMPIRICAL EVIDENCE
From an empirical perspective, a large literature on particularly the price effects of horizontal mergers is available. Following Pautler (2003: 145ff.) , these studies can be subdivided into multi-industry studies, industry studies and case studies of specific mergers in specific industries. Concentrating on the latter type of studies, Kaplan (2000) , Kaplow and Shapiro (2007) and Whinston (2007) provide selective overviews of such case studies for a diverse set of industries including banking, hospitals, microfilms, telecommunications, computers, railroads, cement and tires. The results of the different studies are mixed. Mergers often lead to significant price increases and reductions in service quality, although there is also some evidence showing decreasing prices post-merger. A recent survey by Weinberg (2008) basically confirms these results. He reviews 14 case studies from various industries and finds significant price increases in 11 of these case studies. The spectrum of the post-merger price change reaches from -17 percent in case of a banking merger to +23 percent in case of a microfilm merger.
For the U.S. airline industry, existing empirical research almost exclusively refers to mergers in the 1980s. On the one hand, this period was characterized by a substantial industry consolidation leading to a large number of mergers as possible study objects. On the other hand, the Department of Justice followed a laissez-faire approach to antitrust policy at that time -strongly influenced by the theory of contestable markets by Baumol et al. (1982) - leading to the approval of basically all merger proposals independent of their potential for anticompetitive effects.
Two U.S. airline mergers -both completed in 1986 -experienced a particularly detailed ex-post investigation of their competitive effects: Northwest Airlines -Republic Airlines (NW-RC) and Trans World Airlines -Ozark Airlines (TW-OZ). Both mergers involved a shared major hub airport and therefore led to substantial increases in market power postmerger. In a first influential paper, Werden et al. (1991) investigate the price and output effects of the two mergers at their respective hub airports and find yield increases of about 6 percent and service decreases of about 24 percent for the NW-RC merger. Yield increases (2 percent) and service decreases (16 percent) were somewhat smaller for the TW-OZ merger. Borenstein (1990) analyzes the effects of the same two mergers at their hub airports and finds evidence for price increases for the NW-RC merger of about 10 percent in total (with about 7 percent price increases if other airlines remain as route competitors and about 23 percent if the merger led to a monopoly route). For the TW-OZ merger, however, his analysis resulted in largely insignificant results with the exception of a significant price decrease of about 12 percent on monopoly routes which were operated by TW or NZ before the merger. Interestingly, Borenstein's analysis therefore showed that the mergers had an impact "not just on routes that both airlines had served prior to the merger, but also on routes where only one of the two merger partners competed with another airline or operated without active competition" (Borenstein (1990) , p. 404). He explains this finding by the possibilities to reduce the threat of potential competition due to increased airport dominance.
Borenstein's key result of merger effects on routes in which only one of the merging carriers was active pre-merger is confirmed in studies by Kwoka and Shumilkina (2010) and Kim and Singal (1993) . While Kwoka and Shumilkina (2010) also analyze a single merger (USAir and Piedmont in 1987) and find that prices rise by 5 to 6 percent on routes which were only served by one of the merging carriers and the other was a potential entrant, Kim and Singal (1993) analyze the effects of fourteen U.S. airline mergers between 1985 and 1988 and find that relative fares on the merging firms' routes rose by about 9.4 percent. Significant price increases were particularly found on routes in which the merging parties did not 6
It is important to note here that the observed price decrease is rather unexpected and might be explained by a general period of low demand at TWA's St. Louis hub. For the NW-RC merger, Borenstein (1990) finds significant price increases of about 6 percent for NW or RC routes in which (a) competitor(s) remain after the merger and price increases of about 12 percent for NW or RC routes which became a monopoly post-merger.
compete (directly) prior to the merger. They explain this observation by an increase in multimarket contact triggered by the merger. Furthermore, the authors identified a substantial difference in the behavior of 'mergers including a failing firm' and 'mergers without a failing firm'. Fares of failing airlines were found to be much lower on average before the merger, providing an explanation for the substantially larger price increases after the merger compared to cases of mergers between 'healthy' firms.
Partly Cincinnati and New York (JFK). Including regional services (provided by affiliated regional carriers 9 ), Delta was active in 820 airport-pairs (206 airport-pairs excluding regional carriers).
Northwest Airlines -founded in 1926 as Northwest Airways -was the seventh largest domestic U.S. airline with a market share of about 7.6 percent and hub operations in Detroit, Minneapolis and Memphis. At the time of the merger announcement, the carrier was active in 201 airport-pairs (196 airport-pairs excluding regional carriers). The proposed transaction would create the largest domestic U.S. carrier with a market share of about 20 percent. 10 In international markets, both carriers already cooperated intensively as members of the SkyTeam alliance.
As announced by both carriers, the merger proposal was motivated by the expected realization of substantial efficiencies. According to Delta's chief executive officer, Richard
Anderson, customers and communities will benefit substantially from an expanded global route system and a more competitive and financially secure airline. "The transaction is expected to generate more than $1 billion in annual revenue and cost synergies from more effective aircraft utilization, a more comprehensive and diversified route system and cost The group of network carriers is supported by a larger group of regional airlines. Most of those smaller airlines operate in small feeder traffic markets and often assist one particular network carrier in the operation of its hub-and-spoke network. Although most of these regional carriers are legally independent, their economic existence is often tied to a large network carrier. For example, in most instances, regional carriers do not issue their own tickets but refer to the network carrier for all flight bookings. 10 The largest domestic U.S. carrier at the time of the announcement of the merger was American Airlines with a market share of 16.7 percent followed by Southwest Airlines with a market share of 16.3 percent. In the meantime, the merger between United Airlines and Continental Airlines -approved by the DOJ Although the detailed analysis of the DL-NW merger was not published, several prior investigations 16 and publications specified the DOJ's general approach to airline mergers. outlined in McDonald (2005) , a merger review typically starts with the identification of citypairs in which the merging carriers both operate (so-called overlapping city-pairs), followed by the calculation of market shares for the merging carriers and possible competitors. Any city-pair for which the merger leads to a significant increase in concentration will be investigated further by considering possible entry reactions by competitors. The likelihood of entry depends on factors such as pre-merger presence at the respective airports or the degree of infrastructure bottlenecks.
As the merger review concentrates particularly on the overlapping parts of the merging parties networks, it can be said that the higher the degree of complementarity of the two networks, the lower is the probability that the DOJ will challenge the merger proposal. Given the fact that the DL-NW merger did not involve a common hub or the operation of different hubs in the same metropolitan area 17 , the degree of complementarity -together with the substantial efficiencies and entry-inducing effects expected by the transaction -was found large enough by the DOJ to approve the transaction without imposing any remedies.
The investigation and final decision of the DOJ was accompanied by comments on the various potential pro-or anticompetitive effects of the proposed merger. While some commentators, e.g., expect increases in fares and decreases in service quality (especially for smaller communities) post-merger, others argue that the merger will not harm domestic competition significantly but will lead to substantial benefits for the consumers in international markets. The most detailed (published) study on the proposed transaction was issued in July 2008 by the American Antitrust Institute (2008). The authors follow a basic cost benefit approach and conclude that the proposed transaction is likely to harm competition and consumers and should therefore be blocked. The conclusion is drawn from the results of three major analytical steps: First, adverse competitive effects in both city-pair and connecting markets will result from the proposed merger. Second, the efficiencies (especially economies of density and scale) claimed by the merging parties are unlikely to materialize post-merger in the dimension announced by the merging parties. Third, entry by competitors -be them other network carriers and/or low-cost carriers -cannot be counted on to discipline post-merger price increases, e.g., due to substantial entry barriers at hub airports or the focus of low cost carriers on entry into dense markets only (see American Antitrust Institute (2008), p. 3).
In the following section, we will investigate these three essential steps in greater detail and provide answers to the questions, first, whether the merger caused a significant increase in price, second, whether merger efficiencies led to price reductions for the consumers and, third, whether entry-inducing effects were strong enough to at least overcompensate price increases triggered by the merger-induced increase in market power.
EMPIRICAL ANALYSIS 4.1 CONSTRUCTION OF THE DATASET
The dataset we use to assess the competitive effects of the DL-NW merger was constructed by collecting and merging data from several sources. We use airline traffic data for the years from 1995 to 2011 from the U.S. DOT T-100 Domestic Segment database. This data contains monthly domestic non-stop segment data reported by U.S. carriers when both origin and destination airports are located within the boundaries of the United States and its territories.
We use T-100's information on origin, destination, non-stop distance, available capacity, number of departures, and number of passengers to construct a quarterly panel data-set of non-directional non-stop route airport-pair markets operated by Delta and/or Northwest. We drop airline-route observations with less than 12 quarterly departures and airline-route observations which were only served one quarter between 1995 and 2011. In addition, we use fare data from the U.S. DOT DB1B Market Origin and Destination Survey to enrich the constructed panel dataset with quarterly route-level fare data. In detail, the construction of the dataset can be subdivided into the following three subsequent steps.
In the first step, we identify all route exits of the merging parties which have been taken place between the 3 rd quarter of 1995 and the 1 st quarter of 2010. The quarter of exit is defined as the quarter following the quarter of the last occurrence of an airline-route observation in the dataset. Merger-related exits are assumed to have taken place in the quarter after the merger was closed, i.e., the merger of the operation certificates and the airlines' combination of ground operations and reservations systems. As mentioned above, the Delta-Northwest deal was closed on December 31, 2009 and we therefore interpret all exits in the first quarter of 2010 as merger-related exits.
In the second step, we keep all non-stop routes which were subject to at least one exit (operational exit or merger exit) and which are still served by another carrier after the exit of the merging carriers. 18 For each exit, we keep the eight quarters before and the eight quarters after the exit event to assess the effects of an exit using a 'before-and-after' approach. In the regressions, we use only those routes for which we have more than six observations before and after exit.
In the third step, we construct quarterly route level and airport level data from the T-100 and DB1B databases. 19 In calculating average non-stop fares, zero fares and abnormally high fares were excluded from the dataset. We only use average fares which are based on at least ten observations and thousand quarterly passengers (i.e., since DB1B is a 10 percent ticket sample, 100 DB1B passengers). We add demographic information on the labor force, average income, and the number of establishments of the respective Metropolitan Statistical Areas from the U.S. Bureau of Labor Statistics. Applying this procedure, we arrive at a quarterly panel dataset of 330 non-stop routes allowing a detailed econometric investigation of the effects of merger-related and operational exits by Delta and Northwest.
EMPIRICAL APPROACH
Our empirical approach can be subdivided into four consecutive steps. In the first step, we use fixed effects regression models to estimate the short run effects of merger-related and operational exit events on average market yield. In the second step, we extend the observation window after exit and rerun the respective regressions for the medium and long term in order to investigate possible changes; first and foremost due to the realization of merger efficiencies. The third step introduces an interaction term allowing the effects of exit to differ on routes which became a monopoly post-exit. Finally, in the fourth step, we refrain from holding the number of carriers constant after an exit event and examine the entry-inducing effects of exits.
Discussing the technicalities of the four steps of our empirical approach in greater detail, our variables of interest are the exit variables which are captured by three dummy variables.
We distinguish between two types of merger-related exits. In the first case, only the exiting carrier (Northwest) was active on the respective non-stop route and the resulting entity (the new 'Delta') inherited this route. We call this a 'route switching' merger exit. Although such switches of the operating carrier apparently do not lead to a change in the number of carriers, 18 If no non-stop service is provided after exit, route level effects cannot be observed. 19 At this step, operations of regional carriers are merged with the operations of their respective network carrier. If a regional carrier operates flights for more than one network carrier, the network carrier is assigned on a route-by-route basis according to the hub airport involved. This procedure was cross-checked with information on the ticketing carrier on the respective routes provided by the DB1B database.
they might still be subject to merger-related changes such as, e.g., changes in pricing and other strategic variables, improvements in network connectivity or increases in multimarket contact.
If, however, both of the merging parties have provided non-stop service on a particular airport-pair before the merger, we call this an 'overlapping route' merger exit. This type differs from a merger exit with route switching since the number of competing carriers is reduced by one carrier. Operational exits are all other route exits which are not directly related to the merger exit. This category includes, e.g., network restructuring exits or exits due to unprofitability. Exits which were either observed in times of financial distress or took place before the merger was closed are also classified as operational exits.
Turning to our estimation approach, we first estimate log-linear fixed effects regression models which can be denoted by 
where y it is the non-stop yield (i.e., fare per passenger mile). The variable opEx captures operational exits, mExSw captures switching merger exits and mExOv captures merger exits on overlapping routes. Applying a 'before-and-after' approach, the different exit dummies are zero before the exit event and become one in the quarter after exit and the subsequent quarter(s) depending on whether short-, medium-, or long term effects shall be assessed. To capture the short-term effects of entry we compare non-stop fares eight quarters before exit with the first two quarters after exit. Thus, the exit variable is one for two quarters. Two quarters after exit the observation periods ends. Respectively, we capture medium-term effects by following prices four quarters after exit and long-term effects by following prices six and eight quarters in case of merger-related and operational exits respectively. 20 The introduction of such a 'dynamic' perspective allows us to investigate whether the observed short-term effects are permanent or rather disappear due to the realization and the pass-on of merger efficiencies. Thus, the coefficient estimates of the different exit variables report the average percentage change in prices after a certain type of exit. We further include a set of route-, airport-or MSA-specific control variables (X) as well as a yearly trend (year) and seasonal dummies (quarter).
20 Data limitations -the last available quarter is the second quarter of 2011 -do not allow us to investigate the long-term effects for the desired eight quarters after exit.
As control variables, we include the number of carriers without the exiting carrier or merging parties (# airlines w/o exit) and the number of low-cost carriers, also without the exiting carrier or merging carriers (# LCCs w/o exit). These variables account for the effect of market structure over time. We further control for the average size of planes the carriers use to serve the route (avg. plane size) since costs should decline with an increasing capacity of the aircraft. When estimating the price effects of exit, we also include the average one-stop yield (ln(one-stop yield)) to account for possible price competition from connecting flights. 21 We also control for the influence of airport size as measured by the mean of the two endpoint airports' passenger share (airport size (mean)). Furthermore, three demographic variables on the MSA level enter the analyses which aim to capture demand effects. The labor force (ln(labor force) (mean)) shall capture potential total demand. The number of establishments (ln(# establ.) (mean)) is included to capture the demand of less price-sensitive business people and regional economic prosperity shall be captured by the average weekly wage in the respective MSAs (ln(avg. weekly wage) (mean)).
As it is reasonable to assume that the size of the competitive effects under investigation depends on the post-exit market structure, in the third step, we introduce an interaction term which allows isolating the effects of exits on routes which resulted in a monopoly post-exit. 
In this model approach, the coefficients of the exit dummies alone denote the average percentage change in prices if there are at least two competitors left directly after the exit event. If the market structure turns from a duopoly to a monopoly after exit 22 , the effects of exit can be calculated as the sum of the respective coefficients (e.g. β mExOv + β mExOvM ).
For an assessment of possible entry-inducing effects of firm exit, in the fourth step, we estimate a similar model as specified in equation (1) above. The dependent variable becomes 21 The one-stop yield is missing if either the route is not served via connecting flights or if there are not enough observations in DB1B data to be able to calculate a reliable mean (see Section 4.1). In order to avoid losing a substantial amount of observations for regression analysis, an arbitrary value is assigned to these observations and an additional dummy variable is included which marks these observations (missing one-stop yield). This method is called dummy variable adjustment or missing indicator method and is frequently used in econometric analysis (Allison, 2001) . 22 The route might also stay a monopoly in case of switching route exits.
the change in the number of carriers other than the exiting one or the merging parties ( # airlines w/o exit). Accordingly, we refrain from holding the number of other carriers constant but include the lagged value of this variable since the previous competitive environment should largely determine entry activity of other carriers after exit events.
DESCRIPTIVE ANALYSIS
Given the construction of our dataset and our desire to particularly study the effects of merger-related exits (i.e., two specific sub-samples), we refrain from discussing the detailed descriptive statistics for the entire dataset or the sub-samples (see Table 4 to Table 7 in the Appendix). Instead, we present an overview table which shows the characteristics of the key variables for the entire dataset and the three sub-samples. In order to ease interpretation, Table   1 does not only report the average values in the quarter before and after exit but also provides the average values for the entire observation periods before exit (7-8 quarters) and after exit (6-8 quarters). The entire dataset consists of 330 route exits, with 216 exits (about 65 percent) belonging to the operational exits category, 58 merger exits (about 18 percent) on overlapping routes and 56 merger exits (about 17 percent) on switching routes. Directly after exit we observe for the entire sample that about 53 percent of the routes are monopolies (with about 51 percent for operational exits, 54 percent for merger exits on switching routes and 59 percent for merger exits on overlapping routes).
Our first dependent variable is the non-stop yield which is measured in real 1995 U.S. cents per passenger mile. As shown in Table 1 , in the quarter before/of exit, a passenger paid 22.34 cents per mile compared to 23.29 cents in the quarter after exit, i.e., an increase of 4.3 percent. Interestingly, comparing the respective values for the sub-samples reveals a substantial heterogeneity. While the operational exits lead to a rather moderate increase from 22.41 cents to 22.77 cents (about 1.6 percent), merger-related exits show substantially higher fare increases from 12.97 cents to 13.98 cents for switching routes (about 7.8 percent) and from 31.16 cents to 34.22 cents for overlapping routes (about 9.8 percent). Interestingly, when comparing the entire observation periods before and after the respective exit events, we find only a very moderate price increase of 0.5 percent for the entire sample, a slight yield decrease for the sub-sample of operational exists and moderate price increases for the mergerrelated exits (2.7 percent for switching routes and 3.1 percent for overlapping routes).
Although our econometric approach below will investigate these relationships in greater detail, our descriptive analysis suggests that the merger led to price increases in the short term which were at least partly reversed in subsequent quarters. Having in mind our discussion in Section 2 above, both realized merger efficiencies and increased competition through entry by competitors might be important drivers of this development.
Our second dependent variable is the change in the number of other carriers on the respective routes with which we aim to assess the entry-inducing effect of exit. For the entire dataset, we find that this number increases from 0.006 in the quarter before/of exit to 0.197 in the quarter after exit. Again, an analysis of the sub-samples leads to diverging results. While the entry-inducing effect of operational exists is found to be much stronger than the average in the short run, the results for the two merger-related exists show no effect in case of overlapping routes and even a slight decrease for the switching routes. However, extending the observation window to the entire period before and after exit triggers substantial changes in the results. The average entry-inducing effect as measured by the change in the number of other carriers is still found to be the strongest for operational exits (0.032). However, mergerrelated exits on switching routes now also show increased entry activity (0.018 average change in the number of carriers) as compared to the period before (-0.009 average change in the number of carriers). The same conclusion is true for the overlapping routes, although the effect is half the size found for the switching routes. Given these findings, we can come to the preliminary conclusion that the merger apparently had an entry-dissuading effect in the short run, however, triggered entry by competitors in the longer run. Furthermore, descriptive data analysis suggests that entry seems to be more attractive on switching routes than on overlapping routes. Our econometric approach in the following section will investigate these relationships in greater detail.
ECONOMETRIC RESULTS AND INTERPRETATION
Based on the description of our dataset and the empirical approach above, this section presents our empirical results and interpretation. We subdivide our discussion into the reporting of the key empirical results for the two types of merger-related exits. Results of the regressions with route fixed effects on non-stop yield can be retrieved from Table 2. The table   is split into three panels. The first panel shows the short-term regressions, the second panel shows the medium-term regressions, and the third panel shows the long-term regressions.
Within each panel, the first column does not include the post-exit monopoly interaction term while the second column does. The effects for operational exits are included for the purpose of comparison. 
20
As shown in Table 2 , in the short run, exit through merger has significant effects on both route types. For the switching routes, average yield increases by 10.0 percent in the short run compared to 11.1 percent for the overlapping routes. Interestingly, these yield increases are about double the size of the price reactions to operational route exits. In the medium and long run, however, our analysis reveals that these price increases are reduced. In the long run, switching routes show a yield increase of still 9.3 percent compared to 8.0 percent for overlapping routes. As we not only control for the number of firms (to exclude the effect of entry by competitors) but also for the other key drivers of price changes in our regressions, the yield reductions in the medium and long run must be associated to the realization of merger efficiencies which are found to be -at least partly -passed on to the final customers in the form of price reductions. However, our results also reveal that these efficiencies are not large enough to overcompensate the significant yield increases which have been observed immediately after the completion of the merger. Interestingly, as revealed by the estimations including the interaction term, the effects do not differ in direction or significance between monopoly routes and oligopoly routes post-exit. 
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As shown in Table 3 , the change in the number of carriers does not react after merger-related exits in the short-and medium-term, but increases by 0.058 carriers (switching routes) and 0.057 carriers (overlapping routes) over the long term period. Again, the results for the operational exits differ substantially. Exits of this type lead to an immediate increase in the number of carriers (0.250 carriers) and turn out to be persistent over the long term period (0.193 carriers) . Interestingly, as shown as part of our descriptive analysis above, entry following operational exits is strong enough to even cause a slight decrease in the average yield in the long run. For the merger-related exits, however, we find that the entry-inducing effects -together with (the passed-on fraction of) merger efficiencies -in the long run are not strong enough to completely restore prices to the pre-merger level. Again referring to the descriptive evidence discussed above, average prices over this period are in total 2.7 percent higher for switching routes and 3.1 percent higher for overlapping routes.
Based on our empirical results, several policy-relevant conclusions can be drawn. First, referring to our estimations of the price effects of the merger, we find higher price increases for overlapping routes than for switching routes suggesting that the market position in the former route type is stronger making larger price increases possible. Second, the substantially larger reductions of the short-term price increase in the long run on overlapping routes (-3.2 percentage points) compared to switching routes (-1.8 percentage points) suggest that merger efficiencies are realized to a larger degree on the overlapping parts of the network. This finding can be explained by the realization of economies of traffic density 23 on these routes and is in line with the theoretical results of Brueckner and Proost (2011) who investigate the welfare consequences of carve-outs for airline alliances under antitrust immunity.
Third, although admittedly a rough estimate, our results support the conclusion that -for the actual merger case at hand -entry-inducing effects are more important than merger efficiencies in the sense that they lead to a larger reduction of the post-merger price increase.
In the short run, we find price increases of 10.0 percent for switching routes and 11.1 percent for overlapping routes. While merger efficiencies lead to the rather modest reductions of -3.2 percentage points for overlapping routes and -1.8 percentage points for switching routes, the remaining 8.0-3.2=4.8 percentage points for overlapping routes and the 7.3-1.8=5.5
percentage points for switching routes can be attributed to the entry-inducing effects of the 23 Economies of traffic density imply that the cost per passenger falls with an increasing traffic volume on a particular route as a result of both the use of larger -typically more efficient -airplanes and the spreading of fixed endpoint costs over a higher number of passengers.
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merger. In percentage terms, the 7.3 percentage points overall price decrease on switching routes in the long run was driven to 24.7 percent by merger efficiencies and to the remaining effects. Ceteris paribus, this finding not only suggests that ease of entry assessments should receive a more detailed attention during the merger control procedure than the assessment of merger efficiencies but also allow the conclusion that overlapping routes and switching routes possibly demand separate treatments as part of an antitrust investigation of airline mergers.
SUMMARY AND CONCLUSION
The U.S. airline industry has recently experienced a substantial consolidation trend. In the last ten years three larger and several smaller mergers raise the immediate question after the welfare consequences of these consolidations. Did these mergers cause significant price increases for the final consumers? Or were countervailing factors such as merger efficiencies and entry responses by competitors strong enough to leave/restore prices at/to pre-merger levels? Answers to these questions are crucial, not only as part of an ex-post evaluation exercise of a particular merger but especially due to the more general insights gained on the workability of competition in the U.S. airline industry. Such knowledge is likely to have positive spillover effects on the quality of future actions by the antitrust authority.
Against this background, we empirically investigate the competitive effects of the merger between Delta and Northwest (2009) in the domestic U.S. airline industry. Applying fixed effects regression models we find -holding other price determinants constant -that the merger led to short term real price increases of about 11 percent on overlapping routes and about 10 percent on routes which experienced a merger-induced switch of the operating carrier. Over a longer period, however, our analysis reveals that consumers on affected routes are left with an increase of only about 3 percent in real prices. Additional econometric analyses allow the conclusion that both merger efficiencies and post-merger entry by competitors initiated this downward trend in real prices. Our results suggest that competition in the U.S. airline industry is sufficiently strong to mitigate the market power effects of even larger consolidations.
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Although our key results are robust, it is important to point to several caveats of our analysis. First, although the merging parties combined ground operations and reservations systems in the beginning of 2010 and therefore closed the merger transaction, the complex process of integration of two large companies might not have already been finalized entirely six quarters after the merger. Admittedly, this conjecture raises hopes that consumers are about to enjoy further merger-related benefits; however, it also cannot be ruled out that the countervailing force of price increases due to increased market power gains momentum (again). The recently observed successive mega merger between United Airlines and Continental Airlines (2010) at least suggests that a substantial number of airport-pairs might not only face further increases in concentration but will also experience -following the theory of multimarket contact -reduced incentives of the remaining carriers to compete fiercely.
Second, it is important to note that the announcement and the official completion of the Delta -Northwest merger falls into a period of financial and economic distress with a (possibly large) general impact on average prices in domestic U.S. airline markets. Although we control for this effect by including a yearly time trend and seasonal dummies, alternative estimation approaches might yield different results.
Third, integration processes of earlier airline mergers especially showed that network integration led to substantial changes in the number and density of operated routes, i.e., (larger) airline mergers were usually followed by waves of multiple exit and entry events (partly induced by the dismantling of entire hubs). As our analysis is based on a simple addition of the route networks of both carriers at the time of the merger, it is therefore unable to fully take the effects of such restructuring activities into account. Again, it remains to be investigated whether the net welfare impact of post-merger network restructuring is positive or negative.
Last but not least, assessments of the impact of the merger on various non-price dimensions of market competition are a fruitful area of future research. Such studies could, e.g., focus on the impact of the merger on various measures of service quality such as on-time performance or customer complaints, but could also investigate changes in the connectivity of both large metropolitan areas and smaller rural areas due to the merger.
Although the paper investigates the competitive effects of one particular merger in one particular industry, our results generally suggest that both assessments of (the plausibility of) potential merger efficiencies and entry-inducing effects are important cornerstones in a 24 coherent antitrust policy towards horizontal mergers. While an antitrust authority only has limited options to influence the realization of efficiencies by the merged entity after the approval decision is made, it has significant ongoing possibilities to promote the power of entry-inducing effects: namely by keeping markets open and competition alive through the elaborate use of the well-equipped toolbox of antitrust policy. 
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